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INTRODUCTION 

A bioLogical survey of the l^wrer Speed River was 

carried out in M,ay', 19S5 tO' provide data on water gyality 
in addition to that obtained in the co'ursQ' of an assimi- 
lation study in August |. 1955 by the Water Q'uality Surveys 
Branch. 

The exanination of biO'logical cO'iwiunitiefl of a 
watercourse orovides information of practical use in the 
interpretation of water quality. The extent to which 
aquatic Dlant and animal communities are altered reflects 
the extent to which physical and chemical properties of 
water have been changed.. Biological data tend to^ integrate 
physical and chemical parameters over a tseriod of several 
months prior to the survey and place the interpretation, ©€ 
damage due to impaired water quality on a meaningful 
basis. Biological data also provide a useful basis to 
enable the detection of future changes in water quality. 

SURVEY METHOD'S 
Biological communities were eKamined at 15 stations. 
'Two control stations were located above Guelph on both 
the Speed River and Eramosa River, four stations were 
located within Guelph and seven stations were located at 
intervala O'f from 1 to 3 miles downstream, from Guelph. 
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Fisli and bottom fauna were samoled at each statiofi 
during the period from May 17 to 28, 1965. The followitig 

methode were used. 

Bottom fauna 

Two collections each consisting of ten minutes of 
uniform sampling effort in all common habitats ware 
macle at each station, h 20-mesh (per inch) hand sieve 
was used for making collections from bottoii sediments and 
stream vegetation and organisms were hand~pic1ced from 
larger stones in riffle areas. All speciiiens in each 
collection were separated from extraneous material by 
hand-picking, preserved in 955C ethanol and returned to 
the laboratory for identification and enumeration. 

Fish 

Ten seine hauls were made in a uniform manner at 
©ach station using a SO k 4 foot seine of %-inch mesh. 
Collections were identified and enumerated in the field 
and a representative sample of all species taken at 
each station was preserved in 109C fomaldahyde and returned 
to the laboratory. 

The results of chemical analyses of water samples 

taken at nine of the biological survey stations during 

August 9 to 11 J 1965 by the Water Quality Surveys Branchy 
are included in this report to illustrate the chemical 
quality of water during a period of dry- weather flow* A 
series of samples were collected at intervals of apprO'X- 
imately four hO'Urs ovQir a 48-hour period and returned to 
the laboratory for analysis. Concentrations of dissolved 
oxygen were determined on a similar series of samples. 
Determinations were made in the field using the azide 
modification of the Winkler method. 
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DESCRIPTION OF THE SPEED RIVER 
The Speed River drains 302 square miles of 
Wellington, Hal ton, Waterloo and Dufferin counties. The 
streaw riees in the township of Garafraxa East at a general 
elevation of 1475 feet and flows in a southerly direction 
for approximately 40 miles to its confluence with the 
Grand River near Preston at an elevation of 875 feet. 
Tiie Eramosa River, which is the only rtiajor tributary of th^ 
S^eed River, origihates in the township oif Erin and 
flows south for approxitnately 25 miles with an average 
gradient of 18.6 feet per mile to join the Speed River 
in Guelph. 

Both the Speed and Eramosa Rivers flow through 
former glacial spillways which traverse rolling hills and 
swampy depressions. The upper portion of the watershed 
consists of sandy and gravelly hills. The Guelph drumlin 
field occupies a large area in the west and central 
portion of the basin and steeply sloping hills of the 
Paris moraine extend along the eastern boundary of th© 
watershed. 

Approximately 80% of the watershed is open land 
suitable for agricultural use. Fertile clay soils of 
the Guelph drumlin field are utilized for mixed farming. 
Light soils and steep relief in the eastern portion of 
the basin limit the value of these lands for agricultural 



use.. Much of this, land is wooded , 'has b#en reforested 
Of is maifitaliied as pemanent pasture* Valley laiids have 

remained largely under tree cover because of poorly 
drained bottoHi lands and gravelly slopes and terracea 
unsuitable for agricultural up©. 

Population on the watershed is concentrated along 
the lower 15 miles of the Speed River in the fnunlcipalittes 
of Guelph, H^ipeler and Preston. 

Figure 1 shows the location of sampling statioiia, 
urban centers and major sources of iiunicipai waste dis- 
charges along the lower portion of the epeed River, 

The lower IS miles of the Speed River h^s an 
average gradient of 9i2 feet per mile. 'The stream con- 
sists of alternating riffles of stones and gravel and 
evenly- flowing silted sections, Streiffliflow data were 
obtained from guages at stations 3 and H operated by the 
Water Resources Iranch, Department of northern Affairs and 
National Resources, The average mean raonthly flow at 
station H for the period 1950 to 1965 ranged from 440 cubic 
feet per second in April to 65 eytoic feet per second in 
August and September. Substantial seasonal fluctuations 
In streanflow is characteristic for the Speed River above 
Ouelph as opposed to the relatively uniform flows in the 
IriBiiosa River. Pine clay so'ils and a large percentsf© of 
©pen land on the upper Speed Rivor basin resttlt in m 
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rapid discharge of rain and inelt-watcirs whereas coarser 
soils and a greater percentage of forested area on the 
Eramosa watershed permits a more gradual release of water 
to the stream- course. Steady svanmer flows are also 
maintained by the greater number of spring-fed tributaries 
of the upper Eramosa River. • 

During the peak run»off in April, 1965, the mean 
monthly flows at station H and B and at station G (by 
difference) were 895, 371 and 524 cubib feet per second 
i^espectively. Average flBWs during the summer sconpling 
period (august 9 to 11) were 54, 32 and 22 cubic feet per 
second and during the period of the biological survey 
(May 17 - 28) were 141, 70 and 71 cubic feet per second. 
Streamf low in May at station O below Preston was estimated 
to be in excess of 200 cubic feet per second. 

The Guelph sewage treatment plant, an activated 
sludge plant with a secondary capacity of 5,0 mgd. , 
receives wastes from a population of 49,000 and a nundser 
of industries. The secondary effluent of approximately 
4.8 mgd is chlorinated and discharged to the Speed River 
100 yards upstream from station I. By 1964 most of the 
industrial wastes were being directed to the raunicipal 
plant. However, at the time of the biological survey in 
19S5, high BOD wastes from a number of industries including 
Hart Products, Ma thew Wells Ltd,, and Fiberglass Co., Ltd., 
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were still being discharged directly to the Iramosa River 
upstream from station D and caustic cleaning water 
(Standard Brands) to the Speed River below station H. 

Domestic wastes from the Ontario Reformatory in 
Guelph are treated by a trickling filter plant with a 
capacity of 0.5 mgd. The treated effluent with an average 
flow of 0.3^ mgd, is discharged chlorinated to the Eramosa 
River downstream from station B, 

The total of treated and untreated municipal wastes 
discharged to the straam in Guelph has been estimated to 
be 7.5 mgd (Grand Valley Conservation Authority, 19S5) . 

Only limited treatment in the form of sedimentation 
and underdrained sand f ilterbeds (not used during winter 
monthsd is provided for domestic and certain industrial 
wastes originating from Hespeler, The system has a design 
capacity of 0.3 mgd» but in 1965 was treating an average 
volume of 0.4 mgd. No chlorination is provided. In 
addition, untreated wastes from two textile mills contribute 
an average total of 2500 pounds of 5-day BOD per day to the 
stream and acid wastes (pH 3.0) from a Plating process 
are also discharged untreated to the stream at a rate of 
0.025 mgd. The total discharge of wastes from Hespeler ham 
been estimated at 2»7 mgd. (Grand Valley Conservation 
Authority, 1965) - 

Municipal wastes from the town of Preston are dis- 
charged to the Grand River following secondary treatment 
and chlorination. 
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BIOLOGICMi ASSESSMENT OF WATER QUALITY 
Bottom fauna 

Changes in the structure of bottom fauna communities 
in the stream from above Guelph downstream to Preston are 
illustrated in Figure ?. 

At control stations A, B, 1 and F, an average of 
24 taxa were collected per station representing well- 
balanced communities typical of unpolluted warm water 
streams in Southern Ontario. 

Impaired water quality ^as evident in both the 
Speed River and Eramosa River within Guelph. At station C, 
below waste discharges from the Ontario Reformatory, the 
bottom fauna was represented by only 12 taxa but included 
relatively intolerant mayflies ( Baetis ) and eaddisflles 
( Hydropsyche and Cheumatopsyche ) , A further reduction in 
the number of taxa to 7 was noted at station D. Snails 
( Physa and Helisoma ) , one leech ( Gloss iphonia ) and large 
numbers of midge larvae (c"h4ro"om^^^«) and sludgeworms 
fi'iihif iridae) were collected. The increase in the standing 
crop of bottom fauna and the urfsalanced nature of the 
conmiunity at this station resulted from organic enrichment 
from upstream discharges of domeetic and industrial wastes. 
Similarly at station G collections revealed the presence 
of only 7 taxa and an abundance of midge larvae and 
sludgeowrms. From a comparison of the structure of the 
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2. Numb'SX of taxa and n'umb'er O'f individuals 

collected from, the bottom fauna at 15 statio'ns 
on the Speed-EramO'Sa River in May, 1965. 
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bottom fauna coinmunity at this station with that observed 
at control stations E and P, impairment of water quality 
within Gueloh was apparent. Little improvement was 
noted at station H where only 8 taxa were collected. 
However, the reduction in the numbers of midge larvae and 
sludgeworme indicated a significant degree of assimilation 
of organic wastes above this point. 

At station I immediately downstream from the 
Guelph sewage treatment plant, the bottom fauna was re- 
stricted to only six taxa but further downstream through 
stations J, K and L considerable improvement in water 
quality was indicated by the gradual increase in the number 
of taxa to 15. Large standing crops of bottom organisms, 
particularly sludgeworms (Tubificidae and Naididae) 
illustrated the high level of productivity as a result of 
enrichment from waste discharges at Guelph. The presence of 
mostly tolerant and moderately tolerant organisme and the 
absence of most clean-water forms indicated only partial 
recovery at station L. 

At stations M and N below Hespeler, the variety of 
bottom fauna was reduced to 12 and 10 taxa respectively 
and remained restricted below Preston at station 0. The 
abundance of organisms, comprised largely of midge larvae, 
at stations M and N was indicative of excessive artificial 
enrichment from organic wastes discharged to the stream at 
Hespeler. However, a high degree of assimilation of these 
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wastes was indieatad by reduced nMrtoers of organisms at 

station 0. 

Pi all popylations 

Data on the nuraber of species and relative abundance 
of fish populations are presented in Figure 3. At the 
tiiiie of the survey a variety of species was collected at 
all stations upstre^am from the Guelph sewage treatment 
plant. Fish populations at stations C, B, G and :H were 
similar to those observed at control stations. However, it 
may be speculated on the basis of bottom fauna data obtained 
at these stations that fish populations are rastricted in 
this portion of the river to only the most tolerant species 
during periods of low flow. The adverse effect of dis- 
charges from, the Guelph sewage treatment plant and of waste 
discharges from Bespeler on downstream fish populations 
was apparent with only a few tolerant species taken at 
stations J, K, M, and H. In each case considerable improve- 
ment was indicated by the greater nurttoer of species taken 
at stations L and 0. 

A summary of the results of chemical determinations 
made on samples collected during the August survey are 
included in Tables 1 and 2, These data generally suoport 
the observations based on bottom fauna data obtained in May# 

Levels of BOD were elevated below waste discharges 
from the Ontario Reformatory, Guelph sewage treatment 
plant and Hespeler* Concentrations of nutrients ^ total 
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phosphorus and Kjeldahl nitrogen were also elevated at 
these locations and remained above noonal at all stations 
below Guelph, The adverse effect of increased fertility 
was evident from the excessive production of unsightly, 
filamentous green algae ( Cladophora ) observed throughout 
the lower portion of the river. The high respiratory 
oxygen demand exerted by such growths during nighttime 
periods may seriously reduce dissolved o ygen concentrations 
below that necessary to maintain a variety of aquatic 
life. Also, subsequent decomposition results in increased 
levels of BOD in downstream areas and obnoxious odours 
detrimental to the amenities of the watercourse. 

Concentrations of dissolved oxygen (Table 7) were 
reduced in and below Guelph, The low minimum levels observed 
at most stations below Guelph are inhibitory to all but the 
most tolerant fish and bottom fauna organisms. The effect 
of prolific growths of algae on dissolved oxygen con- 
centrations was illustrated by the wide range between 
maximira and minimum values observed at stations h and N. 

SIGNIPICAlbTCE OF BIOLOGICAL RESULTS 
Results of the biological survey revealed impaired 
water quality of the Soeed and Eramosa Rivers within 
Guelph and gross organic contamination below Guelph and 
Hespeler. Only partial recovery was indicated at station L 
approximately 9 miles below Guelph and impaired water 
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qyality pravailed throughoiit the remaliider of the river below 
Hespeler. fhe adverse effect of niitrieiit«^rich waste dls* 
charges Iri proiiiotliif ©Kcesslve production of f ilffiiieiitous algae 
throwghoyt most of the lower river was apparent. 

The Grand Valley Conservation Authority (1965) has 
proposed the eonitryetlon of four myltiparpose reservoirs, 
two on the Eramosa River, one on the Spjed Eiver above Guelph 
and one below Guelph. The inanagement cf these roeervoirs for 
flood- water storage and augme station of low syniro#r flows will 
result in somewhat improved water quality conditions in the 
lower river. Eecreational us© of lands adjacent to these re- 
servoirs has also been praposed. The reservoir upstreafi froi*i 
Guelph on the Speed River will be maintained at a constant 
level for raaxlmimi recfeational use and should provide an ex- 
cellent sport fishery, Artificial enriclwent by waste dii- 
charges from Guelph will stjriously reduce the value of the 
downstream reservoir as a recreational fecility. 

Attention should be given to the incorporation of all 
industrial wastes and domestic wastes from the Ontario 
Reformatory into the Guelph sewerage system for treatment at 
the municipal plant. As well, the need for adequate treatment 
of both domestic and industrial wastes in Hespeler is apparent. 

Eeport approved bys Repoi^t prepared byi 

G. ^. Schenlc, Supervisor G, E. Owen, Biologist 

Biology Branch ^.-^^ (^^ Oc^-^t^rii^. 

M. G. Johnson, Biologist 

D. Osmond, R. Munsinger and G. Westlake, student assistants 
assisted with the field program. 



Table 1. Suimnary of chemical and bacterial determinations made on samples collected at eight 

staticns on the Speed Rivar and one station on the Eranosa B.iver by the Water Quality 
Surveys Branch on August 9, 10 and 11^ 1935.-^ 

Ml results except coliformB repor ted as ppiu} _„__. _«_ . 

Total"^ ' B'ree Total CoTiforrAs'^ 

5-day Solids phosphate ammonia Kjeldahl per 100 ml 

station " 30D Total "' Susp. Diss. (as PO^) 
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1 Results are averages of determinations on from four to twelve sampler 

2 Biological survey stations in parentheses 



Table 2, Average and range of dissolved oxygen at eight statio is on the Speed 
River and one station on the Eramosa River. Results /ere obtained 
from determinations made every four to five hours thr jugh the period 
of August 9 to 11, 1955. 
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Table 1. Collections of bottom fauna at 11 stations (A to O) on the Speed-Eramosa River during the period of ffey 1? to Vhy 28 
1965* The collecting methods are outlined in the text of the report. Colleetiona are designated as items 65BI to 
65130 in the permanent collection of the Biology Branch. 
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Aoroneuria 
Arcrnopterjx 
Togopcrla 
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CAimiSFLUS 

Bellcopay^be 
Chliaarra 
Glosso8«ia 
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Pyenopsyche 
leopliylax 
Hlci^BaBia 
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Chironoiiiida« /*7 i*5 8 3 25 6o 102 25 38 15 22 19 157 182 7S 90 23^ 50 57 35 315 100 97 52 165 35^ 161 2^ lH 85 

Athgrix 1 3 

Astoctm if 3 

Siaaillura 3 

Sristalsis 1 

BEETLES 

Stenel-nls 112 12 % 

Psphenus 2 2 1 % . 

uaidentified adults 10 62 115 5 1 

BUGS 

Corixidae 4 

Notonectidae 1. 

AI'IPHIPGDS 

Hyallela l 3^* 247 35 4 

Cranonyx 4 9 7 4 1 
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Table 2. 



APPENDIX 

Total catches of _ fish frora 10 seina-hauls at each O'f 15 stations on, the Soeed and Eraiaosa 
Rivers^ May, 19S5. 
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